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co 6 k ^ n - x <7) i a is-g-t- %> mmjm k p^#-r & g^o?£t£ rmr £ £ 

<7)6l£^-7rr-x<01 ftj&* « £££-t" £ m$MM K M#"T & SlSf ¥ J U ilfc W 

<7> 6 & 7 3 - xcoi faff a rnmmrn ^zm^--r hmm^v ; a ± o # # 

mfST-O-r^T^V y ^ 7 7 Y Ztitz, fi*^ 1 £ fcl± 2 KSE*fctf>-7 7 7 i fzlt 

CO 6 ft C 7 3 - x <7> l f£#* ff * t6£M$fti i:|»4t4 S£Strt 5 \ « 1, 6- 7 n v 

[If ^5] «l,6-73y;^7>^7x7-W, J^TO (a) £ £ fi (b) rt> 
^ii(i'ti^DNA^3- K-ragfiK-Caba. Hffifc<7>-777 $ fzl±<£<D 

(a) se?y#^-2-e^ $ n^^sse^ij^ h & &dna ; 

(b) K?!l##2-C^$ j£&BE?iJrt>ib * <?>DNA£: 7 h 'J 7 v a. 7 h 

>f7"'J y-fXU « 1,6-7 3 h 9 >^ 7 j. 9 — 4f®tt*^r-f4SSSf* 
3- K-f *DNAo 

[»33fcE6] al,6-73y;^7^7x 7 -t>\ J^TO (a), (b)S^(c) 
j&*fc&*#;fr&SWrfr*£esrc*&, lf^4 IC§B^Ot77£ f:li-e<7)T-i 
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(a) Be^i#-ti"c-^$tL-sT^7BiBfi^ij^<b**seK ; 
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6 tt iz y =i - * <d i fi^ « & m&MB iz M^-rzmmo tsmmr z « 

[0 0 0 2] 

;i/ h y yT.Vx.y-^cnmtt ($mt^m2) <Dmm.lil996mzWbfrliZ2ti 
(^#M3 ;I»M4 1 ) o al,6-73y;H7^7 

i)i>*&B2tix\<*2> (mmxmD 0 summmizn^x^^humm^ai^- 

7 n y ;v h 7 >x 7 x 7 - Wi«?ntv^ (*#Wit8) , ife, 
7 u r >; > IgGl OfUftflfcg^O 73-^ <Of«7^IgGl Fc y RHIa 

Jfef&BI*li£E&i?v» < 0^<7)^#}K£^T, al,6-7 3y^ h 9 > * "7 .x 9 
Witri**i*$*L-CV>* (^fifitl 1, l»tfl 2) o «U-73yi^ 
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[0 0 0 3] 

L ^ L «b * N- r »; n v K*S^*t ^M*t§f 31tc*5S con- r -t ^ ^ ^ n 5 

9z1rZ> «fc n \zY7 A-t)*&MZfitz h 7 — V ?Wt Mtftcov^li, # 

ft«;2 KBfl^SftTv**;**, my 7 &tf?k%iZti£z-?'7 7.i t Z'Z>^XliZti£X- 
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[0 0 2 1 ] 

[g*a & & £ * <7>^m 

[0 0 2 2] 

iz y n - * <d i tta* a f&&-f z> mmrnrn \z. h mmt\ au-7 3-»H7 

>y;7x7-t't^l>, ±!E (1) - (3) Ov^-ftL^l^i^fB^cov^^f tz 

(5) «l,6-73y;Vh7^7x7-t*^ JSLTO (a) i fzii (b) ^ bMl$ 
tiZIMAtfa- Kf^ieit^^, ±IB (4) KKttO-^.XSfctl-e-O^ 

o 

(a) E?!l##2-e^ $ *i £ il^ge^ij ^ C, & &DNA ; 
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r'J r^fX'L, i»o«i,6-73 *>;i/ h 7 >X7jt7-HffS1££*rt&S6KS:=' 

- Ki~<5>DNA 0 

(6) al,6-73yiH7>X7x7-tf'^ J^TO (a), (b) &t/(c) ^ <b & 
i^f)atf*iSieR-Cii)4, -LIE (4) HiefcO-T^^iTjfi-eo^o 

(a) E^J#-^l"C^$*L-5r^ sm&mfrh 

(b) Eyus-S-i-c^sftsrs -/ke^kc^t, i w±wr< y^y^ g 

(c) E?!]#-iH-C^S*LS7 3 /^E?iJ<t 8 0%m±OfflH14S:^r-r*T^ 

[0 0 2 3] 

*HWH^v>T, «l,6-7 3-^fl|»fi:Uli, N-y*"'J n v Kift^S 
miil7n*^B<7)N-T-l:^-;v^;V3-9-5 ><7> 6 13: 7 - y; c> l « sHf-fi-i" & R 
(d K M-^-t * * *i v & * g£|f & £ *l £ 0 «l,6-73-^ 4^fiiSS% 

LTI±, AfW^fi, a 1,6-7 =r h y y 7, 1 x.7-~tftf$>if bKZ> 0 
[0 0 2 4] 

#HBJK£v>T, ff l,6-7 3y;v h 7>7x7x7-b*t LT(i> 
TIE (a) S \t (b) ODNAri* 

(a) E^J#^-2-C^ $ ti & iaafeE^J frb%Z> DNA 

(b) E^iJ#-^2-C^ $ ti 2> &&E7!I iPhtz &DNA f 'J >yx> h & TV n >f 
r'J ^XL, ^o fl l,6-7 3y;V h 7 >X7x7-e?Stt^ ; tt^iei^3 

- K-T-S DNA 

* ti Tf E (c) , (d) $ li (e) OS 6 If <b ti 2> 0 

(c) E^!)#-^l -C^ $^7^7 ^SE^iJ rt* <b & & S 6 1? 
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[0 0 2 5] 

, m z- i$mm^ 2 x*m. $ ti & *&*e?ij * w-r & d n a & ^ a> d n a t tz % <n 

7 0 7-^fi5fc<7>DNA£@;61tL/f7 >f ^?-£ffiv*"C, 0. 7-1. OMcOifi 
ft-*- h 'J ->A#fiT> 6 SttA^^J y>f -tf-va >£fxofc^ 0. 1-2 

f&aftjKo s s ( 1 f&«fto s s cii^«(±, 1 s omMMt m; * 

— va Molecular Cloning, A Laboratory Manual, Second Edition, Cold 

Spring Harbor Laboratory Press, 1989 (J^T> * P^r sl 9 - • * n — — > 
2 J$L<h B&"t") A Current Protocols in Molecular Biology, John Wiley & Sons, 
1987-1997 (J£JIT\ ij V > Y ■ V"u \ u -)VX- 4 > V * a 9 - -'M * n v — 
tB&i") > DNA Cloning 1: Core Techniques, A Practical Approach, Second E 
dition, Oxford University (l995)^HfEf< £ itX ^Kig CTff ? - t 

a^7'J ^>f XiJ-jtg&DNAi: L-C^frWKtl, E^J#-^ 2 "Cft£ ti& 
ffiSIEJriJ t <t^60 %m±OtSlwlt4^^-r^ DNA. fcf £ L < *4 7 0 %J£l 
±, £ 19 *f ;£ L < ii 8 0 %m±, $ L < (4 9 0 %JJJL±, t L < f4 

9 5%J£Lb, fll&Sff L<(49 8%&±<Dttm&*&?Z>VNA*$>lf2>Z. <h^ s 

-en, 

[0 0 2 6 J 
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1,6-7 uis)V Y y > 7s~7 i7--tf-/St4^^"r^MSK<i:(±, €P + a5- • 
- ^ > 2 IS, * V > h • h n-;^' • ^> • t - • toy 

Nucleic Acids Research, 10, 6487 (1982), Proc. Natl. Acad. Sci., USA 
, 72, 6409 (1982), Gene, 34, 315 (1985), Nucleic Acids Research, 12, 443 
1 (1985), Proc. Natl. Acad. Sci USA, 82, 488 (1985)#tCfeflc<7)§M£i|f fllft 

mt i lBm±-e& t) ^oiii#t:p^$ *t&^\ ±is^^fi##a^^M#Ari 

, 1 fcf£ L< {i 1 ~ 2 Oli, i»»ffiL<lil-10«, 

L < (i 1 - 5 *mt:hZ>o 
[0 0 2 7] 

itz, «W;£v>r, @E?ij#-^i-e^$tL^,T^ yms^'J^ 8 o%m±offi 

BLAST (J. Mol. Biol., 215, 403 (1990)] ^FASTA (Methods in Enz 
ymology, m, 63 (1990)] ^ft?|Ff V 7 h- £ffi^TftH Lfc <h 1= gc^Jim 

nisfcor < ymm^^i-^m&Mt^^ < <h&8 o%m±, «ftt<»±8 5 

%J^Jl±, J: 0 » t L < fi 9 0 %m±, £ (b KJJ i L < (± 9 5 %W_t, JffKffiPf; L 
< ii9 7%J^_L, L< ii9 9%W±t^^»I6K-e*)^I^^ti*tl» 

o 

[0 0 2 8] 

, r; ^±.<Di&mim\z'K i k, mm. nxaxif/ttz^mt^-otzmmin 

(Dim £ n £ t £ Mm L , «L/:I7A iliST-O^Ii t tz 

$U1-&.r 7?7^ntv^ 0 ^VAitfST-^7 y ^77 MfoM 
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[0 0 2 9] 

a 1, 6-7 3 - iifOlfef i L 

, ilfe?tIwM*fflv>^lti:J: «9^«i-r*wi:**-C§*o a 1,6-7 3-* 
Ltli, M?i£&)Kl*. a 1,6- "7 n v/u h 7 >x 7 i 7 — tfj& f *tf <btt 

[0 0 3 0] 
[0 0 3 1 ] 

^-fe^i^H^ilfsT-^Hi^fi, Manipulating the Mouse Embryo A Laborato 
ry Manual, Second Edition, Cold Spring Harbor Laboratory Press (1994) ( 

J^IT, r^— ^j- W t- 4 y y-*f'~?*7 7.-3-yy*>) t-T-ytf? h 

Tfr]t®&-t) , Gene Targeting, A Practical Approach, IRL Press at Oxford 
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University Press (1993), t"7-a7^v'j-X8 y-^^-y^f ^ 
ES06^tVJl7W«|±tt (1995) (&T\ [ESlii^ 

«t Kfr o C 1 75 ? -e # & o 
[0 0 3 2 J 

al,6-73-^WlWc DNAWt^o 

L/:cDNA Oia^g^iJ K &3 h , « 1 , 6- 7 n - * fl^f rfgm <DY S ADN 

SEryADNAoft&K^jfcfc*-^ efcss-t-sajwa^ (taut*, «i,6- 

[0 0 3 3 J 

^ * ? - o w-cfflraasix. * £ i l ^awa * siR-r * 0 
& c t x~tkm&m miR-f z> o 

[0 0 3 4] 

<* 1,6-7 ^ -xmmmmz v-r&r; A±<Dmmi L mmtmmm. 

* A L?z?-Yy b^??-l)K a 1,6-7 zi~xi^m^^^^~ Kt^mi 
[0 0 3 5] 

a 1, 6-7 n - ^||»Sf O c D N AS^ y A D N A * JRUt ijfti: LXlt 
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c DNA(7)11M 
[0 0 3 61 

ilL^RNAXlimRNA^lb c DNA7^7*7 ';-*fMR1-*o 

a 1,6-7 * -x®mmmv>WL%aT * vorzsmm^m 
-zmmt ltpcr&kt, fl i,6-7 3-^i»itj3- K-r&ate^-BfM- 

[0 0 3 7] 

^#L£jgfrW>i-£-7 0 n-7^ Ltfflv\ c DNA7^7*7 'J * U - 

o 

-7 X<7)sfHJ}g<7)m R N A li> rtTJRO & <7) (0ijx.(f Clontechtt) £ffiv*T & «t v> L 
. WT©rt <^RNA!rlll, Iti^f>mRNA^i^Ltii:v^ 
f>^RNA^iit^Mt Ltli, fty7^*7-y>- h U 7A>*u& 
K-ty^AS l> V yX » >f > • -X->+rM v— (Methods in Enzymology), 1 
54, 3 (1987)] , Ittfty7>|^7-y^ • 7x7-)!/ • ^nn-tU (A 
GPC) & [7t'Jf'f # • t^"^ h 'J — (Analytical Biochemistry), 
162 . 156 (1987); %*fkW^, 9_, 1937 (1991)] & fc^fclf h tl& 0 
[0 0 3 8] 

^RNA^lbpo 1 y (A) + RNAfc LtmRNA^ilf^^t 
LTIi, **)=r (dT) H^ffc-b^n-^a^Aj* (^ei^-x^- • ?n-^> 

^^C, Fast Track mRNA Isolation Kit (Invitrogentt) , Quick Prep mRNA 
Purification Kit (Pharmaciatt) & t* y h i t IZ X m R N A £ 

[0 0 3 9] 

lSU:V7^(7)WmRNA^?) CDNA7O7 'J-^It^o c D 
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h • 7°n |- n — ;i/X • ^ > • t U ^ x- 7 — • /*>f iru v — , A Laboratory Manua 
1, 2 nd Ed. (1989)^CfBtt£*i£;fr&, v*l±TfTJR?>* y K M x. (i^SuperSc 
ript Plasmid System for cDNA Synthesis and Plasmid Cloning (Life Technol 
ogiestt) , ZAP-cDNA Synthesis Kit (STRATAGENEtt) <WaMf 

[0 0 4 0] 

cDNA7^f77'J-^lt^^0^n-->^^^-^ Ltli, ±Mi 

i'-^fn-CfettfflrlSo *#WKfi, ZAP Express [STRATAGENEtt , 
7 ry-X (Strategies), 5, 58 (1992)] , pBluescript II SK(+) ? V 4 y 
? . Tis y K • «; -9- — "f- (Nucleic Acids Research), 17, 9494 (1989)] . Lambd 
a ZAP II (STRATAGENEtt) . Agtl0> Agtll [f^-x^x- . ^n-^.>-X- 

7 • 7°^T--f 77 ;V • T-7°n--f-(DNA cloning, A Practical Approach),!, 49 
(1985)] „ A TriplEx (Clontechtt) , AExCell (Pharmaciatt) , pT7T318U (Ph 
armaciatt) , pcD2 V* 3. 7 — * -b;i/ 7 - ■ * D v- (Mol. Cell. Biol. 
), 2, 280 (1983)] &J:cKpUC18 [v->(Gene), 22, 103 (1985)] ^£&&f£ 

[0 0 4 1] 

L<t±^»«* , ffl^C»<l4o MWCIt Escherichia coli XLl-Blue MRF' [ST 
RATAGENEtt, 7, h 9 x v-X (Strategies) , 5, 81 (1992)] „ Escherichia coli 
C600 [vi^x-f (Genetics), 22, 440 (1954)] , Escherichia coli Y108 

8 [-9-^ (Science), 222, 778 (1983)] , Escherichia coli Y1090 

yTs (Science), 222, 778 (1983)] , Escherichia coli NM522 • * 

~f • *U*3-9- • /svf tDy-(J. Mol. Biol.), lfifi, 1 (1983)] > Escheric 
hia coli K802 [y> - 1 ^ • 1 7" • ^ I/^ra 7 - • t n y - (J. Mol. Biol 
.), 16, 118 (1966)] & X a* Escher i ch i a co 1 i TM1 05 [v->(Gene), 2S, 275 
(1985)] 9Wflv>P>*i&o 
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[0 0 4 2] 

ftc DNAO#J£-£TH\ t^-<<^Mc DNA^i$i <JR#i"*fc*H, 
W h LtztV =f * -V y [ v - > (Gene) , 13£, 171 (1994) ; v - >( 
Gene), 200, 149 (1997); Sefm&SHSt, 41, 603 (1996); 11, 24 

91 (1993); c DNA?n-->y(f±ft ) (1996) ; mfc^? 4 ~7*"7 '1 — <7)fp$£ 
&(^±tt) (1994)] 4:fflv^-CW«iLfecDNA'9'f , 7'9'J-S:J^TO»*ftwffl 

[0 0 4 3] 

«l,6-7 3-;^f(jil£|f<7)7 5 -/KE^K^^T, i7 < J WlWM* - K 
1-3^£7^iiJ£ft£ifi*E?iJ?>5' «&J:^3' *3»<?5Jft*E^lt-«RF*W*7' 
yxT-l/^f^ 7"/ 9 >f v-H^lU fpM Lfcc DNA7^f 77'J - ZMM t 
LTPCRii [tf-v — T-;w • ~7°n hn-;i/X(PCR Protocols), Academic Pr 
ess (1990)] &ffiv>TDNAOilMB*fT-9 *K al,6-7 3-xfHi| 

£ n - K -T & itfe^Bf M" £ ^#1" & C t t^T* £ & o 
[0 0 4 4] 

m% L 7tat^^PWfM-3&* « 1, 6- 7 n - X f£ffljg£i£ £ n - K-f & D N A "Cab * - £ 
(±, M1%m^btl2>i&mm&ffl%rJj&. Mz-l^yJ?- (Sanger) ^vft^r 
y& [7 9 ny- 7 v ^>^-t7'-f-ty3t;V'7*7 v <--t7 ? -9--fi>^(P 
roc. Natl. Acad. Sci. U.S.A.), 74, 5463 (1977)] *5^liAB I PR I SM 
3 7 7 DNAy-^x>f- (PE BiosystemsttM) ^Ol£&@^iJ5M?ngS£ffi 

[0 0 4 5] 

JmRNA^^lUc DNA^^^lic D N A 9 -f 7 5 'J -** LT 3 n 

r>f -tf-v a ^y^-y-^-r -ru ?4-tf- v a > (^61/^^7- • * 

n-->^*2JR) "9 C fctci 0. « 1 , 6- 7 3 - 7 f i^f W D N A ^ ®|# 
[0 0 4 6] 
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/:7'7^-^fflt\ E«£ML/iV^^XO*fflJfe^£n&mRNA;^^J& 
L£ c DNA&£vMi CDNA7O7 -ZMMt It, P C R&£ffl^TX 
y- W^'fin -iCi 1 ), « l,6-73-x|^irp^<7)DNA^?Xt#-r^C 

[0 0 4 7] 

mizm^'hti&mmmmtirJjii:, m^^-yif- (Sanger) ^m^ys 

Natl. Acad. Sci. U.S.A.), 74, 5463 (1977)] &&WiAB I PR I SM 3 7 
7DNAy-7i^t- (PE Biosystemstt®0 ^^@£^#n£«£ffl v>T 
5M?rf ^ f^DNA<7)t£S@^iJ^^-r-5> 0 

[0 0 4 8] 

^L/:cDNA (Di&mm &i>tlZ^ BLAS T If <7)*i m^PM 7° n 7 A 
£fflv>T, GenBank, E MB L & J: tFD D B J & ^Ola^BB^J-r- ^ ^~ 
Xtfamir&ZttzX 19, r - ^ ^-x ^OteT-Ott a 1, 6-7 n - X W 

[0 0 4 9] 

^7£$tL7tDNAC0^Se^lJ^^^-C, 7i77t7^^ H££flJfflL£: 
• .x;i^-ft:<7)DNA^J&$£model 392^60 D N A&1&.ti£Cik¥&l&'t 
&£fcKJ: »K al,6--7 3-^|»^c0c DNA^tllt^it i>T^Z> 0 

[0 0 5 0] 

7-VADNAg)il77-a 

*V ADNA£PM-r&7jy£i: LTfi, ^1x^9 - • y* n - - > y-*|£ 2 KS^ 
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t-^ (Genome Systems?!) ^Universal GenomeWalker™ Kits (CLONTECHtt) & 

±f£co^ri ti# <^> ti -5, a l, 6- y =? - x ji^n^t o y/ADNA ti , 

[0 0 5 1] 

fIfi-Jilf5T-^+l|Wia$^x.-r^)7^a6^^-y-7 b^y- Gene Targeting, 

A Practical Approach, IRL Press at Oxford University Press (1993) > 
t7^a7^y')-X8 s J—>9—Yv7-4yy, ESM^fflv^:^^ 
7s<D?m<M±#.) (1995)^Kf£fRtf>;frB=K Lfcj^oTffclWa Zttf-Z^Zo 9 
-yy Y^.9 9-ii, i) 7°U-X* > hM, 4 >*f- v a >gL y->h77^ 

[0 0 5 2] 

*Ai--5>73fe-e*^(i"v^-r^^fflv^^ t^-e^, 1?!lxJ£\ zl\s9 Yu^v-"s 
a [-9"^ Ff^y n v-(Cytotechnology), 2, 133 (1990)] > <J>^77^ 
v -7 A ffi [#H{§ ¥2-227075] , 'J^7x7ya>ft [^n y - r"V > • * 7* • 
«»f-^v a ~f-)l"TJJ7*l -•^••^ JT.>X(Proc. Natl. Acad. Sci. U.S.A.), 
£4, 7413 (1987)] > >f >>i^ va [Manipulating the Mouse Embryo A L 
aboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press (1 
994) (J£lT\ -r-lfilz-f-f >f • • x.>7V *W>2W.tVfcS') ], 

—T4 9fr'ffy (&fc=Hti) *m^Z>Jj& [#1^112606856, #It 02517813] , 
DEAE-m Yyym l>M tv-aTiUy'J - X 4 — iHS^S A £: US • 
*PMff£ (¥±*±) 8tBB# (1994)] , ^;i/*^*-&[^-fc^ 

W-r-f ^y" • ^"7* • *m 2 Wl\%f*W & - t § &o 

[0 0 5 3] 

fflra&l*x.#*»WKjggU1-*#8;fc LT, «x.tf. Gene Targeting, A Pr 
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actical Approach, IRL Press at Oxford University Press (1993K J* 4 3"? 

f^«K^±tt) (1995)4$KSB|Rtf>#v"f ^ 7*5SK> ^n-t- ? -jliR, * #f - -f r 

^-tr^-r-y h^*-c«£-(i, hprtJlfeT-^^lL7t:K14#«tc3gA^, 
J]£t£$£« * T ^ J 7 s -r U > , # * > ^ > £ <£ ^ 3 V > * ^ tr J$JftTJ$ * 

;t#£j!SiJ-f&* 0 v-r -f ^jURfcfi 1 *? italic * *^>r v 

-4* ? ^**-*#ALfc&te$fcfflJfe*G418*3- 
tri§»-C^«L, G418Itt40**£iISiJ-f £ ^tv>fy ^WIS-iHST- 

SIR % 0 - £ ^"C # £ o iiSU L fcfflJfetfcco * ri^ i Ift ^ * ffl # & 
a^i-S^fefc LTIi, y/ADNAW^tf>^^ 7"'J ^ -If- v a 

(^1x^9- • ? n-->^2KS) ^PCRS [t:-y-7-^^n|>3 
-;^X(PCR Protocols), Academic Press (1990)] ^# s aMf £:ft-&o 
[0 0 5 4] 

£ K J: »K $»lS6*»e$^ft^«l^^^^»«5>*L^fl|Jjp«:AXW 

«t if mm mt&x&tm jl<, * {4 s «t o -c & 

?#£>tL£rt*\ ftfr^J&^l^^tftm*^-^ (£JIT\ LHRHtffl&l"^) £>£Wi>e 
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mU-WX&&&Zt LHRHO^^i: Ltli, 00 x. If [3, 5-Dil-Tyr5] 
-LHRH, [Gln8]-LHRH. [D-Ala6]-LHRH, des-GlylO-[D-His(Bzl)6]-LHRH ethylami 

[0 0 5 5] 

( b ) R D O^ftfc X &*5&m<0-?*7Z>JgL&*<D¥ft<Dft9k 

, RDO (RNA-DNA oligonucleotide) ffifcffiv*, fljxjf, WTO<t^:^t 

& -r <h ^-c § * o 

[0 0 5 6] 

_Li£<7)J: n i:Lt, al,6-7 3-^j||i»c DNA^^^lif/ADNA 
[0 0 5 7] 

^j£LfcRDO*IBa£#ifflfl&fc#AU 8tWfcLrt:g*> i"**>*> « 1,6-7 n 

l ^Ett^ams £ r± a * * 9 & * * ^ it m & * * ? m \z vt o x , ^ ««p n 

[0 0 5 8] 
[0 0 5 9] 
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IEt4#«^^RDO<7)2»A^(i> ±IS1<75 (1) <7) (a) !<ZUm<D 9 -Y -v 

o 

[0 0 6 0] 

R D O *Ktt#jffllfeHSAL, « 1, 6-7 x - X&mWffiO&ttHz&mWfk i: 

RDO^n^^f^^Mi, y-jzcyx (Science), 273, 1386, (1996); 

■ ->> (Nature Medicine), 4, 285, (1998); h n V— (Hepato 

logy), 25, 1462, (1997); >• -b 9 fcf- (Gene Therapy) , 5, 1960, (1999) 
; v— >• -tr 9 tf- (Gene Therapy), 5, 1960, (1999); v> - • ^- 7 ■ 
I^^tjl^- • v>(J. Mol. Med.), 75, 829, (1997); 7°ny-f'r/r 

^•^r-+r^^-v3-t-^-T*x5--^r--^^i>^(Proc. Natl. Acad. Sci. 
USA), 96, 8774, (1999); "/Dy-fV > -t^-f -tv a t^-7*f < - 
(Proc. Natl. Acad. Sci. USA), 96, 8768, (1999); % ? V 4 
. y ? . ri/y y . i;+h-^-(Nuc. Acids. Res.), 27, 1323, (1999); r/^f 
y a > • ^ r • v h O y - (Invest. Dematol.), Ill, 1172, (1998); 

. ysvf^- ynv- (Nature Biotech.), 16, 1343, (1998); 
• s*y( jrr?y nv- (Nature Biotech.), 18, 43, (2000); *>f?-* — 
• ^"t-^ / nv- (Nature Biotech.), 18_, 555, (2000)^O|B«H^o TK 

[0 0 6 1 ] 

*%m<D-?<y ^S^Of^li, ^ft--y'i^f^ y" (Nature Genet.) 
, 25, 35, (2000)^f£f<<7) h v >^* s /><7)y^f A£ffiv> % « 1,6-7 3-7; 
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[0 0 6 2] 
[0 0 6 3] 

«^0ilfeT-02gAtc(± N ±feio (i) co ( a ) n|B|Ro^-r-7 
[0 0 6 4] 

(2) iflco^t^Mf^fAt^fS 

^^T^xS^o^tt, « 1, 6-7 n - ^^ft^wjtfeTlco^-c^l 
[0 0 6 5] 

£ v*t±a&«*fcW££ c^^^m^. « i, 6- ? ^ - Mmm-m<vmtt\z 

[0 0 6 6] 



tiiiiE#2 004-3052318 



mm 2003-074195 



^-v: 20/ 



Ifi) B*&fg^*^$l( 1996k • yx^f^ ^(Nature Genet.), 

24, 314, (2000)^Cfaa^&£W£ - ttfX^ho 

[0 0 6 7] 

( 3 ) § m t l £ it fs^-ft^ zmLfzmm^mzm^fztu- > mit<oftm-%m 

^SkWWv XRlf^tvyJ-UHs -%%ik^UWL2tif2?u->-?<yx (T. Wakay 
ama?>; Nature, 394, 369, 1998, T. Wakayama^; Nature Genetics, 22, 127, 
1999) (DftmJi&Zm^. tfllxJfJ^T^J: n [z^U^hZ ttfX^ho 
[0 0 6 8] 

_tffil. <D (1) Sfcti (2) CfEfELT^&^fflv^ ~?*y^<Dtt:M<7)mm<7) 

^fe#± o , « i , 6- -7 n - x H&flia^inxT- k mm z m x-t & 0 

[0 0 6 9] 

a 1, 6- 7 n - * «E«i»3Ril^f - £32*5$** A $ ft fc^ T n ^i=r#: * f# & 0 

X S. * ^Jfc 4- f^K-t * £ £ § & o 
[0 0 7 0] 
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v > b & to til l ^r^#:c7)^ai * «U1- & - 1 * IW#J $ - t 

[0 0 7 1 1 

±SB1. O (1) O (a) KlBfRO^&^TWf «b*i& 0 
[0 0 7 2] 

2. ^w^vxRifz^&nmm 

41fi!)^S«, 2) f&^^f,lffi#^M4iie-CO«»3ll0^aW«:®«, 3) 
[0 0 7 3] 

( 2 ) *§&w<n^<yx t tztt*(D3-% t &m^tz®m<Dmm&mjjfe 
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[0 0 7 4] 
[0 0 7 5] 

£ £ , *5&m <n-?HsJk Zf^r^U tc^-fto^m £ if £ MM* r^m^J 
[0 0 7 6] 

*%w^^ xRv^<D^Mi,zm%;2-£z>mmt int (Wx.if, m 
$5*^, ^> nm^, jffii, &mmm, nmm&m&&£zr 

■=Et*;WvH7^J [Molecular Medicine, 31 ffiNF^TiJ-^, ^UJ*^ (1994)] , 

mu-mm¥<vfztb<Dmmw) ! ti!j*7*)i<] mn*m (i984)K nws&^r' 

(Etiajis (1985)], r»e • »^je.*r*^»!»j mmmmm. 
(1982)], [m&&mtmm Efttwij^yWH c^#m^-t> 
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(1992)] mzfflR<Ojjm*m^ZZ£tf-C£2>o 
[0 0 7 7] 

( 3 ) <r> v * x a a** o ^ <b i# ib tt £ « * ffl v > ^ m % <r> m m mm ~n 

[0 0 7 8] 

cvb-otzmmm (f?h-v) *s»t<&:£ia: (vztvi/-f r/^-v 
mas, nEH«Bjia. ^k^^> t$ifg^ i*us^aa. ##*hiii^ 

, ¥»«5<fflJI&, 'kjffifflJS, #H«Bfla. y~'JT*fflJfe. Jb&*BM&, ^yto, ^ 

7f^t^f h H^blWi-^^r£ (Reprod. Fertil. Dev., 10, 31, 1998) 

o 

[0 0 7 9] 

v>T, ±1E1. izUVL^m^ «t »K «l,6-Trf-^j«^c7)^1475 ? jg:Tt/c 



mSE# 2004-3052318 



#11 2003-074195 



^-vl 24/ 



c: ^ -c* h mmtmM zn&z.t ^>£n iz & o X v> £ itfz;^ £ _Lf fi 1 . HfEfc L 
[0 0 8 0] 

mm) ^xB£?^:m:j;^ a 1,6-7 ^-^mmmm^^mrtrzu 

K9c-f ZXnltzrsA iF%m £ ft, ab * ^iS^ (00 x. (i\ t: h mm t MW<7) 

mt) z^mtt^-?^ *zmhz\ttfx~%z> 0 ^m-r^^^K tvm 
n \zyj u £ ft, \l h mm t mwv>mvt*$m& t l t^i-^s^^ 

^^r^^S^x^-r^^J [Molecular Medicine, 31 BSNMBFJ-^, ftlJ*^ 

(1994)] , nam • mm^<Dfzib<Dmmw}^r)v] mnmm U984)] , 
rw^^^wjt?j mmmmm. U985)] , m^-m^B^^^M®} c 

[Ml»tBKS (1982)], r©t£®8t£#f$ il^f^^';FtON c 
^WIR-fc^^- (1992)] ^i:|E«^Mf:i Dftlinii^tlS, 
[0 0 8 1] 

(6) itfSf^^if^ffl^T'cif^IMM 

±f£ (4) jsiOf (5) tiffi*<o^fe^|f «bft/iitfeTa[^S8*T'^»»^ 

7 *-?-cd : mt£, mm*?. y\M» nmvmm, mmmm.¥&imt&*. kkw 
nz&^L%^mmm*rji<m^ ttmLxftz o zt\,zx ^ m^m^M<om 
mgjztt?zm®&&£v^iimm<nmmwm*ft%o zt&xz&o ztz, z 
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[0 0 8 2] 

[0 0 8 3] 
[^WJ] 

HWJ 1 . a 1, 6-7 nyi^7>X7 ^ 7--tfmttALmfcT%X9< Lfz 
[0 0 8 4] 

1. V7X«l,6-73y;H7>X7x7-^ (FUT8) itfeTSi^^n K> 

y ?FUT8 cDNA^ft[v> - •t7*-AMtOy*^^Ul> , J- (J. B 
iol. Chem., 271, 27810 (1996) 5' *^fJJ#NHIRII^39bp^ ^iSIRH 

l&373bp£^frl*lr>t (412bp) S:WRSI*Sacim<ktC «t *) MWk Ltz 0 m*7*D- 
■7%hLT, •tV^j.7--^n-->^ ^Zlllg [Molecular Cloning, A Laborat 
ory Manual, 2 nd Ed. (1989) ] KfBlftO&fcjO^ife 129SVJM^ * 
6*1-77- yy; A 5 >f -7*7 V - (STRATEGENEtt) *FUT8iiIRP«3 
K>Offit-r&^* V #tr 13. 9Kb<A*V A*n->£ijU5tL£: (01) , 
[0 0 8 5] 

jR^L^ryA^D->«r#tt«iR»5(i4:fflv^rm'fku?t^ ±isy* 

FUT8 cDNAo|5^Wf>T*412bp ^yn-T^i: LT, -tl^^- • ?u-=.y? 
Kg[Molecular Cloning, A Laboratory Manual, 2 nd Ed. (1989) ] HfBIRO&^n 
<&:£&U!£v>-W>rny hfcfrofco ■€-Oj|S*»tt*^L^iWIIR»3(f»fM-0^ 

Xbal-Xbalifn- (&J2. 9Kb) , is «t O^iRH^i n K > <9f£fi-f 5xr;>fei DHfit 
W > hn>i^a- K^&SacI-SacI»fJH&6.6Kb)&SKU pBluescriptll 
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KS(+) (Strategenett) ^*ttALfc (11) o 
[0 0 8 61 

2. ^ ff 1, 6-7 3 y ;v h 7 >^ 7 x 7 - t*Fl)T8) it^T-aiRM^ K>£ 

*IIMM*l^-e»^:XbaI-XbaI«i*(jKl2.9Kb)0"9*>, 5' 3dSffliJcoXbaI-SacI 
HJt(2.6Kb)^5' *3»fllfflra«i«i:i-4-^ *Hlfc0I# 1 £-C»fcSacI-SacI 
fI*&(^6.6Kb) co^£>, 3' *SfflijOHindIII-XhoH«(&j6. 1Kb) £3' ^ffiljffi 
Mlti: L-C^^eegi-^^ *K SURGUT K > £^-tfSacI-HindIII§H£ 

(184bp)£^L7^-r7-^ >^M-7*7X^ K^tS^L^o J^TCfO 

[0 0 8 7] 

£ t\ < KpMClDTpA [F7>^yx-';? • V -9— f - (Transgenic Rese 

arch), 8, 215 (1999) ] £*l||tXhoI£ J: LKNotl-CfG'ft U |#^n^v-7^ 
'j T #*Ail (DT-A) itfeT- £ -a" tr 1 . 5Kb?) Iff KNot I-Xhol T V~f & — £ SUSi" £ 

M»£Xhora»»&K:lt8!Lfco *»J^ 1 ETfffcnJTO 

3' *^fiOSacI-SacI^it(^6. 6Kb) ^frpBluescriptll KS(+) KM LftlJR**X 
hol£Rj££-ti\ HindIII-XhoI^it(^6.1Kb)^-g"tp8.3Kb(7)BffK-^f#^o ±SET? 
t#£FUT8 3' *»lJffi[sJfW^#tfXhoI-XhoIif>ir (8.3Kb) iBXZmY-mittZ 
#trXho-XhoRfrJ^(1.5Kb)£$iir§U KI*fl||SL7to 
[0 0 8 8] 

•5fcfc, pGT1.8IresBgeo [yny-f^ >n • - tyaf;V • 7*f ^~ 
. . ifj i>->X(Proc. Natl. Acad. Sci. U.S.A.), 91, 4303 (1994) ] 
fcfWRMSSall-C^Mffc $ h KWRg*SacI-effi$3*mft-t* - K «t 

»? , rW >; # V - A fEIRP^&iSMi (IRES) , r#?ny y - -tf mtt (LacZ) , 
^t"7^>> iM4itfzcT- (Neof) is «t # '1 AffriJD v ^* f - ^ (pA) i $ -£ fzMM 
aifeffllia^- * h (J*HT\ IRES-LacZ-Neo r -pA#-b * h fcffc"*) Sr^tr4. 9KbO|0f 
fi-*ftfco -77 , #£Sifcfll» 1 ^Ti#/cFUT8 5' *3Sffl!JXbaI-XbaI^(*5j2.9Kb) 
£^frpBluescriptII KS(+)K*tU «IR»*SacI^ «t tFSallfcSSS-tir, Xbal- 
SacI««(2.6Kb)*^tr5.3Kb<0HrJt£»fc o ±ffi-Ci#7t:FUT8 5' ^{IJffllWJiM 
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Sr-g-trSacI-SallKfM- (5.3Kb) & <fc CHRES-LacZ-Neor-pAtf * y h £^trSacI-Sa 
llKfJf (4.9Kb) £3S£fU ^7X< KII*«&Lfc 0 
[0 0 8 9] 

*H&K, ^7^5 KIS:(WIIS*3!INotIi3J:l^SalI"eMfl:L'Cf#P>tL-59.4KbOWf 
tf-'X -7°7^< KIISriWR**NotI^J:t^lI^MftLT|*^n&7.6KbOBfM" 
«: jlift * C <h K «t 0 , ^FUT8«f5T-^ffl P-YtJ > 9 9 - "/9 
K(17.0Kb)^«^L^ (02) o 
[0 0 9 0] 

3. v**JE14$fc8Hll&Ki3lt£ «l,6-7 3^ h 9 >^7x7-b* (FUT8) it 
(1) 7^-f-»« 

[0 0 9 1 ] 

i"f\ v-> • $*-r>f [Gene Targeting , IRL PRESS at Oxford Univ 
ersity Press (1993)] «i:iot, 8 ilifrJULLOfliO* :fr-r ^ v ^jfitttit 

$«^13.5B*^15.5HOl&iE*«ttiU Zti&tt&t Lt^«f» (EM 

hv^y> MS L £EMFT#fflJfe £ FMig% [10% 7v fl^ElfiLVf ( Inv i t roge 
ntt) , 55/imol/l p-* ~? Y 3^9 ; — )V (Invitrogentt) , lmmol/1 MEMtf 
;Hf>»^h';»>A (Invitrogentt) % 0. lmmol/1 MEM^^T^ygl (Invitro 
gentt) , 3mmol/l TtVv> (SIGMAtt) , 3mmol/l /7A» (SIGMAtt) , 3 
mmol/1 yfy> (SIGMAtt) . 3mmol/l 9'Jy> (SIGMAtt) , lmmol/1 ^ v 

> (SIGMAtt) , 2mmol/l 1-9)^9 (Invitrogentt) , 100m{i/ml ^-y'J 

> & «fc 0*100 ^ g/ml * h V y° Y 4 v > (Invi trogentt) * # tf y a 
^ - 9~)Ut£i& (DMEM; Invitrogentt) ] H2. 5X lO^/ml & 3 «t ? izMM L 
Sfc, 0.1% -tf9*->n- hM^M^tfflfV y (6cmg, lOcmtl ; It 
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, 6 7t ; it^ y ^*7x?i) 5%co 2 > 37°c(om*Tx*2mmmm-t & 

£ffl^&1ti!^ $JxJ;£\ 9 ^ 7 t- y 9 * *; > ^ ;l^^f±rfrJK<DNeoitt£Mt 
(* * n ^#-^YE9284100) Srfflv^Ctifl-So 
[0 0 9 2] 

( 2 ) JEttffrffli&^o * - yt- j y 9 9 - <omx 
¥mmmmmm j ty?-i<-xmn) ntgmn. ESMtftti [20% y^mi^m (in 

vitrogentt) , 55//mol/l ft -9- y° Y x.9 J — ft> (Invitrogentt) . lmmol/1 
WM\£)V\£>W1-YW& (Invitrogentt) , 0. lmmol/1 IMN^I T ^ 7 @£ (I 
nvitrogentt) , 3mmol/l TtVv> (SIGMAtt) , 3mmol/l ?*T/'» (SIGMA 
tt) > 3mmol/l (SIGMAtt) , 3mmol/l (SIGMAtt) , lmmol/1 

(SIGMAtt) , 2mmol/l L-trfrf^y (Invitrogentt) , 100^-fi/ml ^ 
- v > £ «t C^lOO /i g/ml ^hP7°h-r^i/> (Invi trogentt) , 1000^-fi/ml 
ESGR0™ (^^xamx.M6Jfll^ia«H^ ; SIGMA Invitrogentt) £#tr^;^ 
•yagct^f-Wi (DMEM; Invitrogentt) ] fcffi^Tfr o fc 0 £f\ 6cm@ 
f-V -y ya^fflv^HL/:7 -f -9-7U- h^*jftltt»LfeD3plljMfl&*» 
5%C02> 37t:<7)^#TT^*L^o 24B#Hgf£, lOcm^-rV r/aifflK 
ffc*l L£z7.-f —y—~?V— Y 3 t£-M)3*fflJfe £$!Ht L fco 
[0 0 9 3] 

2 ^-e#£ 9 - Yt- 4 y ys< 9 9 - y°7 * S KOD3aHJ!&^^ itfeT- 
IAiixu7 b n#U- v a [^M h 7~ 9 9 u v- (Cytotechnology) , 3, 1 
33 (1990)] KmCX&TO^mx-ft-ofZo if, ^ — Yt" 4 y 9-^ 9 9 — y 0; y 

t\\ k 20/ugzmmmuotixffiit^zztizxvmmtLfzfe, 7x/-v 

* U ff!^^ESM^*^3cmL/Co D3*HM*70%n > 7 V > Y KM Ltz Z t *mU 
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Ltzfe, PBSMM (Invitrogentt) tzMffi LT1X l()7ffi/ml t Ltz 0 BI&MMffi 
800/. 1 (8.0X106ffi) Z±UmKit-f7 X < K 20^g<h^n Lfclfe, »-DNA 
iS^IflK^>^**Gene Pulser Cuvette («®|BJffiMt4mm) (BIO-RADtt)^ U BB 
Ht^gGene Pulser (BIO-RADtt) v^T/n°;VX«JE250V. m^gfiSOOju 
#T*fcf*T* A Sr *T o o fflJfeUffi ffi * ESM^pJtfe 40m 1 \Z Bffi L , lOcmg 

ffl v>Tffc« L -7 -r - "7° !✓ - h 2 $C~4£® L fzo 5%C0 2 . 37°CO##T-ei6 
fl#fflJSLy&*Lfcf£, ig*Ltft£l&*U 150^g/ml G418 (Invitrogentt) £i£ 

jjp l ^ESMituk^xm l fee ^ omm&mtn * t j b » o ^ l & a* ^ 8 0 n 

^-7-7^Ktt#»<7)t5^^^ 129^-r >7^S*OJEtt^#ffl^ AT 
CCi*)iAnTi^v^^Ktt#«D3 (CRL-11632) , *SCell & Techno lo 
giestt-^DNX Transgenic Sciencestt*l«D129^v "7 * fi^<7)E14^»^ffl^ 

* t fc-ei & c 

[0 0 9 4] 

(3) 9-r7-<< yy<* t-mxwvwn 

*m ( 2 ) -ei#7t^^JIttt»i •) ttE0343j@<7) n n- - £&Ttf>¥Jire$MX 

»JItt£ 7 a - > j&taj« Lfcf^r/aJ:!) _tyf Sr Efc* L * 
Z'&ALfzfe, l«lTi:#L/: 0 (GILSONtt) £fflv>T 

•7°l^- h^^n-x:JtL h >J >^a*tf oT^:fl:S:350^ 1 £ L/c 0 
■9 300 fx 1 * ^*<7)<t^% [20% DMS0, 80% FM^Afc] £ rSf P LT^X?-^ 
-htU Lfco ^^^«H^^50^1(±-tf7^>3- h4M*lr 

^¥^247^ 7° h (tef ^y^7 7tt) ^mtS.LXUy°>) ijy°]/- V tL, ES 

[0 0 9 5] 
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(4) FUT8^V Affl£5' "/n - r £ffl^/^V Aff>7'n 7 Rc «fc 

« (3) -?nmL£343^n->^*tU J^T^JHITS' *JSHIJJ-7°n - 
fflv>/:fy A+h-»f >7*n y Y [z X & tllWJi&J&x. <DBWt £tf o /: D 

i-f, « (3) t^lt^^^ 1 ; #7°^- h =t <9££no7rft [**w** 

• 7v7 K • 'J "9- — (Nucleic Acids Research), 3, 2303, (1976)] \Z-'\jt^X 
&>7U->(D¥ J ADNA£PS£U TElIfM (pH8. 0) [10mmol/l Tris-HCK lmmo 
1/1 EDTA] K^jPL^o 
[0 0 9 6] 

^HifefflS 1 ^-ef#/z, FUT8llIRP^&i=r K > £^-fr^V A ^ n - > (13 
.9Kb) cfciQ, 5' *^O$IJPI^XbaIiS@c^f4^^±vrL^500bpOKfjt^PSiL 

£ (0 2) o 

y/ ADNA^^JPl^SPstl-cmikLTc^, ±ia(7)FUT8 5' (500bp) £ 

yn-7*^LT, ^l/^^7- • ^n-->^ ^HUS [Molecular Cloning, AL 
aboratory Manual, 2 nd Ed. (1989) ] tlfefc^^^OTr&K^v^-Jf > 7*n y 

[0 0 9 7] 

0IJI»3fPstIM31t; J: i9 , if ^MFUT8^jZ«f£T-^ <b*>/7. 5KbODNA$r>T-# ? £ D 

-o/i^Mf5T-^^^11.0KbODNA»f>T-^^i:^ (H2) 0 

^yi^cfcD. 4 ^ n — > i ^ iiL/:tV ADNAtCfcv^T. 1^77. 5Kb43 =fc L^l-jll 
.0KbO#m^8ff>T-^tB$tL^o MB/r^sJt^ 1 : 1 -C$>^fzZ\ tfrh, 

[0 0 9 8] 

(5) FUT8^V Aff*£3' »ffiiJ:/n - 7'£fflv>7^V Atf>7*n y h K X 
« (3) -CW#L7c343^n->nML, J^T03MH-C3' «HIijyn - 
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#*sacmafc«Bfta> ^ ±sK#?j5oobp tcfig-r & m m&mEcommmmz & & 

[0 0 9 9] 

« (4) tilL/^V ADNA^flJIl^SacIT-mjtLTt:^. ±fSOFUT8 3 
' *«tt- (500bp) £-7°n-y£LT, ?u-=.yy m~m.[M 

olecular Cloning, A Laboratory Manual, 2 nd Ed. (1989) ] \Z%?M<n<£:%\<Vli 

mmm-msacmmz x o , if ^MFinwsiiifz;^ hm. 6Kb<7)DNABfrJt^£ c 

^o7t^iLmf5T-^^^8.6Kb<7)DNAifH-^D7t: (H2) 0 
[0 10 0] 

#&CJ: *K ^ (4) -cm£*7FLfz4 ? u-y<7>yy ADNAH£<^T, ft 6 
.6Kb43J:TO8.6Kb<7)^fi^K[fn-^m$ti7t:o WWf it 1 I \X~$>^tz 

Ztfrb, :^n->(± N J^^FUT8*tMfSW^ ? -mi\^m%Ztitzffi 

[0101] 

4. al,6-73y;H7>^7x7-b' (FUT8) afeT^ML7t:-v"7^0lX 

(i) FUT8M*t5:«feT-^ i ^^-mmLfzmmmmim^^z^^ 
*mmmm 3 mr»$ m l ^H-^^FUT8^3Aitfe?-^«^ £ *i ^jei^m 4 * 

(Manupirating the Mouse Embryo), Cold Spring Harbor laboratory Press (1 
994)] lE-t^M^li^^ti-rv^ 3.^n->^il^L7t:o #M 

V - V— "T9 — y 9 X -fY^n77>F [Guide to Technuq 

ues in Mouse Development .Methods in Enzymology, Volume 225, Academic Pr 
ess (1993)] &^cofa*40y±A^ ^SClot, C57BL/6^l£<£>ltti"7 7 7xJ: I) 
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[0 10 2] 
[0 10 3] 

^ (i) -ew^si^J^^^Srsa^i-efioWLTt^ i*^l^C57BL/ 

<Dm£ »K ^£l<7)^?£ * l"f y * • 7 v y K • '1 -9— -f- (Nucleic Acids Res 
earch), 3, 2303, (1976)] tC^o XY J ADNASrPl* U *2Sifc01lfc 3 £ (4) 

[0 10 4] 

^T-n^^^^y ADNAti, flHJKBt^PstmSKJ: »K ^£MFUT8*J-£itfe 
T-#H W 4 fa7 . 5KbO »f M" <t tfffl |W| m% x. CO e - o Jt MfST-^flltt fa 1 1 . 
OKbcoBffit^MJt 1 : (HI 2) 0 tf>/D-7 hoi*, ( 1 ) 

tC^i/^-CMm^'J^<7)^ : -^7!) ? |S*!)'btL7t:fli1-4^lffl^2 9U->^1rin\z&%k-tZ> 

±IB<7)ifiJ^^ £ Sl2t -r n L tz z\ £ 
Ltz (0 3) o lOAfDi^v^^fi, FUT8<7)M-^co^-jiitf5^^a^n 
tz-?^7X*$>otZo 
[0 10 5] 

( 3 ) FUT8M tt&itfc^- * L * * * o 

^ (2) xwfz^u^omm^xiymm^sMmixmmLtzm. 

<V^& [Z7 V4 v 7 • 7->7 K • ') (Nucleic Acids Research), 3, 230 

3, (1976)] i:fct#^D-^yy ADNAfcWKU H»J^3^ (4) |5« 
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[0 10 6] 

*Mfcifo7.5Kb<0»rtf-tf>*££i;* (HI 2 ) 0 tf>7n7 Iffot 
^±IE*m^iM^i-^^^^^itLTv^^<h^^iSL7t: (@3) , -<7>* 

[0 10 7] 

HJfcfll2. fll,6-73y^h7^X7x7-if (FUT8) mtt+L&ittZX&L 
tz Y y y * v a. - * T -7 x H £ it £ ^Jtf^cOf&mtf *f 

1 . FUT8 r 7* ;P / y ^ 7 ^ h ^ & tt & iEiUx^&MflWf 

H»J 1 Dl 4 ^T^M L 7t:FUT8y y 9 T ^ Y *7 X £ J; UW^M^ 

r Cloning, A Laboratory Manual, 2 nd Ed. (1989) ] % tlZtZWLV><k$&V>j*3 : & 
Kfi£oT\ ^RNA^PML^o #M§? «t *H#7^RNA 20^g^fflv^T, 2.2mol/l 

wr^ K*-g-tri.o%(w/v) Tifu-xr)i>m,%mW)Z?f itz'i^ <&£n<077"v£ 

[7°ny-fV yyx-*'7-*f ••*--> 3 t^-7*f 5 - • ^-•/••9">f (Proc. 
Natl. Acad. Sci. USA), 76, 3683, (1979) ] Kflfev*, Zeta-probe membrane(B 
10-RADtt ) ^RNA £ $ L « 
[0 10 8] 

-7j\ 1-FUT8 cDNA^ft[v>-^-^ • *7 • * >r \ 7, Y »J - (J- Bioch 
em., 121, 626 (1997)) ^ 2 ?WML, rn-7 , tlIL^ 6 ? 
u-=-y? m—i$L [Molecular Cloning, A Laboratory Manual, 2 nd Ed. (1989 

[0 10 9] 

^ >f r V ^ 4f ~ v 3 y'lfc, m * 2 X SSC -0. 1% (w/v) SDS IC Sit L, 55°C -C30 

^-8or t? 3 a rami tmft l £<, 

#&K<fc 19. ^">^FUT8 mRNA^S^3.5Kb(7)|&?|^^mi-^- t^i^o * 
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) 0 .1*1 J: 0, FUT8^r^y y^T^h-r^Tti, FUT8 mRNAOHH^M^ L 
[0 110] 

HJ&l?!! 1$4 JK"Cf£S£ L fcFUT8 y -y^T^ FatdS^^, K**^ 
fv7 9XiDj:W41v?^ «t S5flg^J:t//hfliS:ffim U 4 f§fi<O0.25mol/l * 
y- n-X-1.0mol/l ^>X7 < v >-10mmol/l Tris-HClMlftift (pH7.4) ft? 

o BftfRCfctt, 30//g^'b90//g<7)ffi^^'a-tf35^ l^REfcift [50mmol/T MES-Na 
OnmMm (pH7.0) , 0.3% Triton X-100, 0.285mmol/l GDP-^rr-X, 4.2/^mol 
/l 4-(2-pyridylamino)butylamine-labeled (asparagine-1 inked) agalacto bia 
ntennary VtfRli? * - 1~ * • • ^tny*^ - ^r^h'J- (J. Biol. C 
hem., 2Z1, 27810 (1996)) ] 2 B#P«^ y 3 y-fh Z. tX'Mfc 

Ltzo Rjsofltjhii, loor-ei^^-r^-^-e^foTto tfc, futs j v 

ol^c - v a >f & - t "CaiS Lfco *n«tU «£ ») Rjfcfcteib Ltz&, 5000Xg-C10 

C-VP HPLCv^xA (ft*»f^9ftt«) H^#L/zTSK-gel 0DS-80TM^7 7A (4.6 
X150mm, TosohttSSO ^MWi Lfci£*2|-££A Ltzfe, 0.15% \-f 9 S -;V-20mm 

oi/i mm- v w j»mmf&. (pH4.o) fcffiv>-c«Eau.omi/fl\ 55t;o^-esna 

L, (a*H«320nm, *£m$ES400nm) 

[0 111] 
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h y >Ayx. J 7-*fffi&{*m#>bti%fr'z>tZo — ^ FUT8/ y ? h^^n^ 
n ->;l/ Y'yy^y ^^-M^^L-hm^ntz (0 5) 0 Cft«fc»K FUTS^r^y 

>l£«fS£ft£o 
[0 112] 

, r y A S ft * * & <*> $ ft<2> 0 



[0 1 13] 

[mm] 

SEQUENCE LISTING 

<110> KYOWA HAKKO KOGYO CO., LTD. 

<120> a 1, 6-fucosyl transferase knockout mouse 

<130> H15-0441Q3 

<140> 
<141> 

<150> 
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<160> 4 

<170> Patent In Ver. 2.0 

<210> 1 
<211> 575 
<212> PRT 

<213> Mus musculus 
<400> 1 

Met Arg Ala Trp Thr Gly Ser Trp Arg Trp He Met Leu He Leu Phe 
15 10 15 

Ala Trp Gly Thr Leu Leu Phe Tyr He Gly Gly His Leu Val Arg Asp 
20 25 30 

Asn Asp His Pro Asp His Ser Ser Arg Glu Leu Ser Lys He Leu Ala 
35 40 45 

Lys Leu Glu Arg Leu Lys Gin Gin Asn Glu Asp Leu Arg Arg Met Ala 
50 55 60 

Glu Ser Leu Arg He Pro Glu Gly Pro He Asp Gin Gly Thr Ala Thr 
65 70 75 80 

Gly Arg Val Arg Val Leu Glu Glu Gin Leu Val Lys Ala Lys Glu Gin 
85 90 95 
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lie Glu Asn Tyr Lys Lys Gin Ala Arg Asn Gly Leu Gly Lys Asp His 
100 105 110 

Glu lie Leu Arg Arg Arg He Glu Asn Gly Ala Lys Glu Leu Trp Phe 
115 120 125 

Phe Leu Gin Ser Glu Leu Lys Lys Leu Lys His Leu Glu Gly Asn Glu 
130 135 140 

Leu Gin Arg His Ala Asp Glu He Leu Leu Asp Leu Gly His His Glu 
145 150 155 160 

Arg Ser He Met Thr Asp Leu Tyr Tyr Leu Ser Gin Thr Asp Gly Ala 
165 170 175 

Gly Asp Trp Arg Glu Lys Glu Ala Lys Asp Leu Thr Glu Leu Val Gin 
180 185 190 

Arg Arg He Thr Tyr Leu Gin Asn Pro Lys Asp Cys Ser Lys Ala Arg 
195 200 205 

Lys Leu Val Cys Asn He Asn Lys Gly Cys Gly Tyr Gly Cys Gin Leu 
210 215 220 

His His Val Val Tyr Cys Phe Met He Ala Tyr Gly Thr Gin Arg Thr 
225 230 235 240 



Leu He Leu Glu Ser Gin Asn Trp Arg Tyr Ala Thr Gly Gly Trp Glu 
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255 



Thr Val Phe Arg Pro Val Ser Glu Thr Cys Thr Asp Arg Ser Gly Leu 
260 265 270 

Ser Thr Gly His Trp Ser Gly Glu Val Asn Asp Lys Asn He Gin Val 
275 280 285 

Val Glu Leu Pro He Val Asp Ser Leu His Pro Arg Pro Pro Tyr Leu 
290 295 300 

Pro Leu Ala Val Pro Glu Asp Leu Ala Asp Arg Leu Leu Arg Val His 
305 310 315 320 

Gly Asp Pro Ala Val Trp Trp Val Ser Gin Phe Val Lys Tyr Leu He 
325 330 335 

Arg Pro Gin Pro Trp Leu Glu Lys Glu He Glu Glu Ala Thr Lys Lys 
340 345 350 

Leu Gly Phe Lys His Pro Val He Gly Val His Val Arg Arg Thr Asp 
355 360 365 

Lys Val Gly Thr Glu Ala Ala Phe His Pro He Glu Glu Tyr Met Val 
370 375 380 

His Val Glu Glu His Phe Gin Leu Leu Ala Arg Arg Met Gin Val Asp 
385 390 . 395 400 
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Lys Lys Arg Val Tyr Leu Ala Thr Asp Asp Pro Thr Leu Leu Lys Glu 
405 410 415 

Ala Lys Thr Lys Tyr Ser Asn Tyr Glu Phe He Ser Asp Asn Ser He 
420 425 430 

Ser Trp Ser Ala Gly Leu His Asn Arg Tyr Thr Glu Asn Ser Leu Arg 
435 440 445 

Gly Val He Leu Asp He His Phe Leu Ser Gin Ala Asp Phe Leu Val 
450 455 460 

Cys Thr Phe Ser Ser Gin Val Cys Arg Val Ala Tyr Glu He Met Gin 
465 470 475 480 

Thr Leu His Pro Asp Ala Ser Ala Asn Phe His Ser Leu Asp Asp He 
485 490 495 

Tyr Tyr Phe Gly Gly Gin Asn Ala His Asn Gin He Ala Val Tyr Pro 
500 505 510 

His Lys Pro Arg Thr Glu Glu Glu He Pro Met Glu Pro Gly Asp He 
515 520 525 

He Gly Val Ala Gly Asn His Trp Asp Gly Tyr Ser Lys Gly He Asn 
530 535 540 



Arg Lys Leu Gly Lys Thr Gly Leu Tyr Pro Ser Tyr Lys Val Arg Glu 
545 550 555 560 
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Lys He Glu Thr Val Lys Tyr Pro Thr Tyr Pro Glu Ala Glu Lys 
565 570 575 

[0 114] 

<210> 2 
<211> 1728 
<212> DNA 

<213> Mus musculus 
<400> 2 

atgcgggcat ggactggttc ctggcgttgg attatgctca ttctttttgc ctgggggacc 60 
ttgttatttt atataggtgg tcatttggtt cgagataatg accaccctga tcactccagc 120 
agagaactct ccaagattct tgcaaagctt gaacgcttaa aacagcaaaa tgaagacttg 180 
aggcgaatgg ctgagtctct ccgaatacca gaaggcccca ttgaccaggg gacagctaca 240 
ggaagagtcc gtgttttaga agaacagctt gttaaggcca aagaacagat tgaaaattac 300 
aagaaacaag ctagaaatgg tctggggaag gatcatgaaa tcttaagaag gaggattgaa 360 
aatggagcta aagagctctg gttttttcta caaagcgaac tgaagaaatt aaagcattta 420 
gaaggaaatg aactccaaag acatgcagat gaaattcttt tggatttagg acaccatgaa 480 
aggtctatca tgacagatct atactacctc agtcaaacag atggagcagg ggattggcgt 540 
gaaaaagagg ccaaagatct gacagagctg gtccagcgga gaataacata tctccagaat 600 
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cctaaggact gcagcaaagc caggaagctg gtgtgtaaca tcaataaagg ctgtggctat 660 
ggttgtcaac tccatcacgt ggtctactgt ttcatgattg cttatggcac ccagcgaaca 720 
ctcatcttgg aatctcagaa ttggcgctat gctactggtg gatgggagac tgtgtttaga 780 
cctgtaagtg agacatgtac agacagatct ggcctctcca ctggacactg gtcaggtgaa 840 
gtaaatgaca aaaacattca agtggtcgag ctccccattg tagacagcct ccatcctcgg 900 
cctccttact taccactggc tgttccagaa gaccttgcag accgactcct aagagtccat 960 
ggtgaccctg cagtgtggtg ggtgtcccag tttgtcaaat acttgattcg tccacaacct 1020 
tggctggaaa aggaaataga agaagccacc aagaagcttg gcttcaaaca tccagttatt 1080 
ggagtccatg tcagacgcac agacaaagtg ggaacagaag cagccttcca ccccatcgag 1140 
gagtacatgg tacacgttga agaacatttt cagcttctcg cacgcagaat gcaagtggat 1200 
aaaaaaagag tatatctggc tactgatgat cctactttgt taaaggaggc aaagacaaag 1260 
tactccaatt atgaatttat tagtgataac tctatttctt ggtcagctgg actacacaat 1320 
cggtacacag aaaattcact tcggggtgtg atcctggata tacactttct ctcacaggct 1380 
gactttctag tgtgtacttt ttcatcccag gtctgtcggg ttgcttatga aatcatgcaa 1440 



ttllHf 2 004-3052318 



# m 2003-074195 



-^-v: 42/E 



accctgcatc ctgatgcctc tgcgaacttc cattctttgg atgacatcta ctattttgga 1500 
ggccaaaatg cccacaatca gattgctgtt tatcctcaca aacctcgaac tgaagaggaa 1560 
attccaatgg aacctggaga tatcattggt gtggctggaa accattggga tggttattct 1620 
aaaggtatca acagaaaact tggaaaaaca ggcttatatc cctcctacaa agtccgagag 1680 
aagatagaaa cagtcaagta tcccacatat cctgaagctg aaaaatag 1728 



[0 115] 
[0 12 9] 

[mi] a, -r'y xF\mmtt<Dmmmi&=i vw&wrt v >£#*>r 

[0 13 0] 

[02] T <y XFUT8atfeT-^ffl * - 1 > ^ * ? - <7)f#j££; J: W 
[0131] 

[03] (i, FUTS^^T-^S^L/z-^^XO^V A+h^f>rn y h ^^L 

£0-c&£ o 

[0 13 2] 
[0 13 3] 

[05] Ymmiimttttkm.Ltz-^'y 7s\z&tf& a i,6-7 3 ->;i/ h 
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•) 

[IH2] 



7.5 kb Hindlll 




[04] 



Genotype -/- +/+ -/- +/+ -/- +/+ 
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n -y- 5 >o 6 & \z -7 n - x <7) i 0 ig^-r h mmmm k m-^-t %> mmnm 
mmr t tz \t -r & x -? k *v a «cgg $ ti £ -7 * t tz \t z <d^m * 

mum] &l 
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tB I A I 1 ffi i 



[000001029] 
1990^ 8 Jl 6B 



M&U^itm\£±^W 1 Ti 6 



i^- 
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